


Foreword

Alberta has a large area of undeveloped land, primarily in the northern portion of
the Province. Although much of this northern portion is relatively inaccessible to ordinary
ground inspection, nevertheless information is very desirable for estimating its timber
possibilities, for outlining the areas which may be suitable for future agricultural develop-
ment, and for the planning of roads which could be utilized for mineral prospecting and other
developments.

To assist in obtaining this information the Soils Division, Earth Science Branch of
the Research Council of Alberta, started an exploratory soil survey program in 1952, and
that year covered about 1,150,000 acres by means of pack horses. In 1953 the area covered
was around 1,350,000 acres and in 1954 about 400,000 acres. Obviously this method of
doing exploratory soil surveys was much too time-consuming in relation to the enormous
region to be surveyed. Consequently, a new method using a helicopter was tried in 1955
and proved to be an excellent way of making a rapid preliminary inspection of large areas
in the region. About 10-1/2 million acres were covered in 1955, around 10 million
acres in 1956, about 12 million acres in 1957 and 1958, and about 9 million acres in 1959.

To carry out a helicopter exploratory soil survey efficiently and successfully, it
is necessary to transfer all pertinent aerial photograph information -- such as observations
on soils, topography and vegetation -- to base maps for field use. Alberta is in the fortunate
position of having available a complete set of aerial photographs of the region, on a scale
of 3,300 feet to the inch.

The information obtained during exploratory soil surveys may aid in forest management
studies and will serve as a guide for planning reconnaissance soil surveys in areas which ap-
pear to be suitable for future agricultural development. Thus the exploratory soi I surveys
may serve to outline the areas which should be reserved as permanent forest management
districts, and could be of considerable value in indicating possible sites for other future
developments.

In 1958, for the first time, a geologist of the Research Council was included in
the field staff taking part in the exploratory soil survey. The addition of this man proved
invaluable, particularly in regard to the identification of the soil parent materials. At the
same time, a study of the surficial geological deposits of the area was made possible.

Recently, a number of interested parties have made requests for information in con-
nection with the helicopter exploratory soils surveys. Consequently, the Research Council
has undertaken to issue a series of preliminary reports and maps giving the location and
characteristics of the areas. The first report and accompanying maps (called Preliminary
Soil Survey Report 58-1) dealt with the 1957 helicopter survey; a second report and maps
(called Preliminary Soil Survey Report 59-1) dealt with the 1958 helicopter survey. This
report and maps (called Preliminary Soil Survey Report 60-1) deals with the area covered during
the 1959 hel i copter survey. Reports on the previous exploratory soi I surveys wi II be publ ished
indue course.

The helicopter exploratory soil survey represents only a portion of the work planned
each year by the Alberta Soil Survey Committee, which is responsible for outlining the
joint program conducted by the Soil Survey staff of the Research Branch, Canada Department
of Agriculture, and the Research Council of Alberta, through the chairmanship of the
Professor of Soil Science of the University of Alberta.
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EXPLORATORY SOIL SURVEY OF ALBERTA MAP SHEETS

84-J, 84-K, and 84-L

Introduction

In 1959, the Soils Division of the Research Council of Alberta continued its pro-
gram of exploratory soil surveys by helicopter. This program has been carried on continuously
since 1955 for the purpose of determining the location and extent of potentially arable
land in the undeveloped northern portion of Alberta. The information that is being
obtained is required by the Department of Lands and Forests to facilitate the establishment
of a permanent forest management program and also by other agencies interested in the soi I
resources of northe rn A Iberta .

Location and Extent

During 1959 the exploratory soil survey covered Alberta map sheets 84-J, 84-K,
and 84-L. Each complete map sheet extends approximately 73 miles east to west by 69
miles north to south, and covers about 5,000 square miles or 3,200,000 acres. As shown
in Figure 1, the area lies between 114 and 120 degrees west longitude and 58 and 59
degrees north latitude. A total of approximately 15,000 square miles (9.6 million acres)
comprise these three map sheets, which are found in the vicinity of Fort Vermilion, High
Level, and Hay Lake.

Alberta map sheet 84-J includes all, or parts, of townships 104 to 115 between
ranges 1 and 13 west of the Fifth Meridian.

Alberta map sheet 84-K includes all, or parts, of townships 104 to 115 between
ranges 13 and 25 west of the Fifth Meridian.

Alberta map sheet 84-L includes all, or par,s, of townships 104 to 115 between
ranges 1 and 13 west of the Sixth Meridian.

Method of Survey

The exploratory soil survey of these map sheets was carried out during the summer
and fall of 1959. During the months of June and July, the area in the vicinity of Fort
Vermilion and High Level and the area adjacent to the MacKenzie highway were covered
on the ground. However, the number of passable roads in the area are few and it was
necessary to use a hel icopter to traverse the greater proportion of the map area. The
helicopter operation was carried out during the latter part of August and early September.

A preliminary map on a scale of four miles to one inch had previously been
prepared for use in the field. This map was compiled from aerial photographs and showed
the major land forms and, where possible, the type of surface geological material
associated with these land features.

The hel icopter survey was carried on from a central base camp located as near
as possible to the centre of each map sheet. The map sheets were divided into 12
"pie-shaped" segments which were Iined from the base camp at 15-degree intervals.
The radii of the segments ranged from 20 to 60 miles, thus making the total length of
the traverses about 50 to 130 miles.
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Approximately 80 to 90 landings were made in each map sheet for soil inspections.
The distribution of the landings depended upon the nature of the terrain and tree cover,
but wherever possible attempts were made to land about every ten miles along the lines of
traverse.

Soil Classification and Mapping

The soils are mapped and classified very broadly, and no attempt has been made
to correlate them with any of the soil series established in the province.

The type of soil occurring at specific points in each map sheet is shown on the
accompanying maps. For the purpose of this exploratory soil survey the three-number
system formerly employed in Alberta (8) is used for describing most of the soil profiles.
Organic and Meadow soils have simply been indicated as such on the maps. The first
number refers to the great soil group, the second number denotes the type of parent material,
and the third number refers to certain special or differentiating characteristics of the
soil profile.

The following table explains the system of numbers used in describing soil profiles:

First number Great soil group

4

5

6

7

8

9

Black

Degraded Black

Brown Wooded

Grey Wooded

Podzol-Grey Wooded

Podzol

Second Number Parent material

Modified residual

2 Glacial till

3 Reworked ti II

4 Gravelly outwash

5 Alluvial, water-sorted

6 All uvial or aeol ian (stone-free)

7 Lacustri ne

7
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Third number

o
Profile development

Little profile development

Hillside soils (shallow)

2

3

4

Modal soils (normal soils of a great soil group)

Depressional, non-saline

Sal ine or al kal ine

5 Saline

6 Solonetz

7 High Iime to surface

As an example of the number system, a soil mapped as 7.2.2. refers to a Grey
Wooded soil developed from glacial till with normal profile development.

Each of the accompanyi ng maps has been separated into two or more major areas
on the basis of parent materials and designated Area I, Area II, etc. Topographic areas
having a predominance of a particular type or types of soil parent material were grouped
together on each map sheet as one area, and numbered accordingly. Owing to the broad
nature of the survey it was not possible to keep these areas to a single type of material,
but the material first named on each map area is the one most frequently occurring.

The color descriptions used in the field and in this report are those given in the
Munsell Soil Color Name Charts. All descriptions and analyses referred to in this
report are of virgin soils.

The topography of the area is shown on the maps by a system of hatchi ng. The
system used for classifying the slopes is similar to the one described in publ ished reports
of the Alberta Soil Survey (5) and is shown in the following table:

Percent slope Mapped phases

0.0 - 0.5) Level and undulating
0.5-1.5)

2 - 5) Gently rolling
6 - 9)

10- 15 Rolling

16- 30 Hilly

Irregular, often steeply
sloping banks adjacent
to drainage courses Rough and broken

The topographical classification includes a consideration of the steepness of
slope, as well as the shape and frequency of the various slopes which determine the
relative roughness of the surface.
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The maps are colored on a soil rating basis. The soil rating is that used and
described in published reports and is based on a consideration of such factors as the char-
acteristics of the soil profile, the degree of stoniness, and the topography. For the pur-
pose of this report the mapped areas have been separated into three soil rating categories,
namely, pasture and woodland, doubtful, and arable.

The first category - pasture and woodland - refers to those areas considered un-
suitable for agricultural development for reasons of poor soil, excessive stoniness, rough
topography, or some other associated feature.

The doubtfu I category embraces areas in whi ch some feature of the soi I or terrai n
makes their value as agricultural land uncertain at present. Perhaps at some time in the
future the demand for agricultural land will require that some land suitable for develop-
ment be found within the doubtful areas. For example, some of the bog areas might
become suitable agricultural land if satisfactory drainage were provided. The broad
general nature of this helicopter survey did not allow for detailed separations in the
marginal areas and hence the need arose for a doubtful category.

The third category - arable land - consists of those areas in which the soil and
topography are considered suitable for agricultural development. In assessing the agric-
u�tura� potential of any area, however, it is realized that factors other than the soil and
topography must be considered. Such economic factors as the cost of land clearing,
accessibility, and distance to markets are features which would have to be assessed before
any of the arable land indicated in this exploratory soil survey could be opened for
settlement. Present economic conditions would seem to suggest that much of this remote
area will remain undeveloped for the time being.

Since this was an exploratory soil survey, the soils and topography indicated
on the maps should be considered as simply indicative of the broad general characteristics
of each outl ined area, rather than an accurate del ineati on .of those features.

Climate

There is only a limited amount of meteorological data (1) (3) available for most
of the area covered by the exploratory soil survey in 1959. At Fort Vermilion, however,
the records (2) are much more complete and have been compiled for some 50 years.

Table I shows the mean monthly and mean annual temperature and precipitation
data for seven stati ons in or near the map area.

The range in annual precipitation in this general area of northern Alberta is from
about 12.63 inches at Fort Smith, near north latitude 60 degrees, to 18.55 inches at Slave
lake, near north latitude 55 degrees 15 minutes. It is interesting to note that at Fort
Vermilion where the mean annual precipitation is 12.76 inches, the extremes in annual
precipitation range from a low of 6.7 inches to a high of 19.9 inches for the period 1909
1958. For the same period the depth of snowfall ranged from a low of 13.8 inches to a
high of 88.1 inches, with the mean being 39.8 inches. There appears to be a general
lowering of annual precipitation in this region with increase in latitude.

With regard to mean annual temperature, the range is from about 33.6 degrees
Fahrenheit at Slave lake to 22.0 degrees at Fort Smith. Again referring to the 50-year
average at Fort Vermilion, the mean annual temperature is 28.8 degrees Fahrenheit,
while the extreme high and low is 33.5 and 23.2 degrees Fahrenheit, respectively.

9
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TABLE 1

Mean manthly and annual temperature and precipitatian data far selected statians in or near
the 1959exploratory so; I survey area.

Mean Mean
Approx. annual annual

Map Elev. temp., precip.,
Station sheet feet Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. No/. Dec. of. inches

Fort T.. . -13 -9 5 26 45 55 61 57 44 32 10 -7 22.0
Smith 74-M 666 P.. . 0.53 0.66 0.67 0.52 0.97 1.41 1.99 1.65 1.54 0.96 0.86 0.87 12.63

Fort T.. . -8.7 -3.9 11.0 32.1 49.1 57.2 62.1 58.2 47.5 34.4 11.4 -4.6 28.8
Vermilion 84-J 950 P. .. .75 .59 .67 .58 1.26 1.79 2.04 1.72 1.21 .78 .70 .77 12.86

Keg T.. . -0.2 -0.7 18.6 36.0 48.4 55.6

0
River 84-F 1402 P.. . .77 .62 .79 .59 1.87 2.01 2.61 1.59 1.35 1.07 .99

Buffalo Head T.. . -6.9 -0.6 15.0 34.4 50.3 56.4 61.0 58.0 47.5 34.0 13.2 -3.6 29.8
Prairie 84-K 1100 P.. . .55 .44 .88 .55 2.09 1.80 2.37 1.79 1.58 .82 .96 .66 14.49

McMurray 74-D 800 T. .. -9.4 1.2 12.9 34.8 49.0 56.8 61.4 57.8 48.0 35.6 12.9 -3.8 29.8
P.. . 1.08 .63 .88 .80 1.47 2.10 3.30 2.19 2.01 1.12 1.00 .99 17.57

Fairview 84-C 2143 T.. . 5.2 6.1 20.1 36.5 50.2 56.3 60.3 58.1 49.7 38.5 19.6 6.6 33.9
P.. . 1.23 1.30 .98 1.01 1.40 1.99 2.52 1. 96 1.48 1.14 1.40 1.42 17.57

Slave Lake 83-0 1921 T.. . 1.5 8.5 20.6 35.1 49.1 55.6 61.3 58.4 47.4 37.4 21.6 6.6 33.6
P.. . 1.06 1.07 .89 .83 1.85 2.49 3,12 2.17 1.84 1.19 1.05 .99 18.55

T... .Temperature (degreesFahrenheit)

P. , , .Precipitation (in inches)



TABLE II

Frost-free periods -- shortest, longest, and average -- at selected stations since records
were started.

Map Average Shortest Longest Number of
Stati on Sheet Period, Period, Period years records

Days Days Days kept

Fort Smith 74-M 59 15 94 26

Fort Vermilion 84-J 72 5* 119 50

Keg River 84-F 57 29 79 15

Buffalo Head Prairie 84-K 73 35 97 17

Peace River 84-C 91 39 164 26

M cMu rray 74-D 67 29 101 27

Beaverl odge 83-M 94 27 140 38

Edmonton 83-H 100 44 144 60

Lethbridge 82-H 111 80 147 26

* One isolated occurrence

The length of frost-free period is an important consideration in assessing the agric-
ultural potential of any area, and it is interesting to note the frost-free period for stations
in or near the survey area. The frost-free period is taken as that period between the last
time the temperature drops below 32 degrees Fahrenheit in the spring and the first time it
reaches 32 degrees Fahrenheit in the fall of the year. The frost-free period for nine
stations is shown in Table II. Data for Beaverlodge, Edmonton and Lethbridge are included
for comparison.

Table II shows that there is a marked decrease in the length of frost-free period
in a northerl y direction. At Peace River, near the 56th parallel, the averoge period without
frost is 91 days, while at Fort Vermilion, near the 58th parallel, it is only 72 days.

Generally, however, a temperature of 32 degrees Fahrenheit is not considered to be
a killing frost and crop damage is not thought to result until a temperature of 28 degrees
Fahrenheit or lower is reached. On this basis, for a 50-year period, the average length of
cropping season at Fort Vermilion is 104 days while the shortest and longest seasons for the
same period are 22 and 148 days respectively.

Factors such as these are extremely important and must be given careful consider-
ation when selecting the kind and variety of crop to be grown in these northern areas.

J1
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Vegetation

The vegetative cover in the area studied is a factor of soil formation, and may provide
some information for differentiating the drainage and soil texture within the area.

The major portion of inorganic soils has a mixed cover of trembling aspen (Populus
tremuloides) and white spruce (Picea glauca). These soils are generally Grey Wooded and
have moderate Iy good to poor drainage.

The more poorly drained areas with fine textured soils and more level topography have
white spruce as the major cover, with occasional aspen. Improved drainage, coarser soils and
more irregular topography results in an increase in trembling aspen and a decrease in white
spruce, ultimately giving rise to pure aspen stands with occasional paper birch (Betula
papyreferal on the hill crests with soils of sandy clay loam texture.

Generally the outwash materials containing well sorted sands are covered pred-
ominantly by jack pine (Pinus banksiana). A good example of this occurs in an area of U-
shaped sand dunes located adjacent to the Peace River in map sheet 84-K.

The greatest concentration or occurrence of moss bog (muskeg) in the 1959 map area
was found in the Caribou Mountains. Moss (4) describes this area as having a sphagnum bog -
bog forest association. The most common tree species in the bog forest is black spruce (Picea
mari ana) .

It has been noted by Moss and by Wyatt, Doughty and Younge (7) and again during
the course of the 1959 exploratory soil survey that the organic soils, and in some cases the in-
organic soils, of the Caribou Mountain region, are frozen at depths of I to 4 feet from the
surface. This feature suggests the occurrence of permafrost, or at least, spasmodic permafrost
in the area. Moss notes that the permafrost line established by Muller is only some 70 miles
north of this portion of the map area and it seems reasonable to suggest, therefore, that some
occurrence of permafrost could be expected at the higher elevations of the Caribou Mountain
region.

Another feature of the Caribou Mountain region worthy of note concerns the
occurrence of lodgepole pine (Pinus contorta var. latifolia) on fairly heavy textured soi Is In
the area. The lodgepole pine is found in pure stands or intermixed with black spruce.

The Hay Lake area in map sheet 84-L represents perhaps one of the largest unoccupied
areas of grassIand found in northwestern AIberta.

.

The area is characterized by the growth of Marsh reed grass (Calamagrostis canadensis)
and Tufted hair grass (Deschampsia caespitosa). These grasses occur in the better drained, but
still imperfectly drained, portions of the area whi Ie Sedge grass is found in the areas of poorest
drainage. Moss (4) in discussing marshes, swamps and meadows of northwestern Alberta suggests
that many of the more shallow marshes have become transformed into grass meadows as a result
of the lowering of the water table. Such may be the case in the Hay Lake area; a lowering of
the water table may account for the widespread occurrence of grasses in an area, some portions
of whi ch are sti II marsh.

Alberta Map Sheet 84 - j

The town of Fort Vermilion is located in the west central portion of the map sheet.
The Vermilion rapids and Vermilion falls are situated on the Peace River near the centre of the
map sheet.
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Thickness,
Horizon in inches Description

0 I - 2 Organic debris.

Ah Very dark grebish brown (IOYR 3/2 moist), si It loam,
granular, fria Ie.

Ae 2 Greyish brown (IOYR 5/2 moist), clay loam, platy,
friable, pH 4.3.

B-A 3 Yellowish brown (lOYR 5/6 moist), clay loam,
medium subangular blocky, friable, pH 4.3.

Bt 10 Yellowish brown (lOYR 5/4 moist), clay loam,
massive, friable, pH 4.7.

B-C 10 Dark greyish brown (lOYR 4/2 moist), clay loam,
massive, friable, pH 4.5.

C at 28 inches Very dark greyish brown (lOYR 3/2 moist), till, some
l:elow surface stones, pH 4.7 .

Area I

Area I represents a portion of the Caribou Mountains and comprises about 30 percent
of map sheet 84-J. The topography in Area I is quite varied and ranges from gently roll ing
to hi IIy. The steepest slopes occur along the escarpment of the mountai ns where the
elevations rise some 1,600 to 1,800 feet from the Peace River plain to the crest of the
mountains.

A large proportion of Area I, particularly the area west of about range 3, is
occupied by moss bog. These bogs were found to be frozen at depths of 12 to 24 inches
and it was therefore diffi cui t to determi ne the depth of peat. One exposure along a
creek, however, showed about seven feet of peat overlying mineral soil.

A major portion of the drainage in Area I is carried to the Peace River by the
Caribou, Lawrence, Wentzel and Garden Rivers and Carl Creek. There are many lakes
in the area of various size. The largest are Margaret, Eva, and Wentzel Lakes which
cover about 20,320, 4,320, and 2,240 acres respectively.

The mineral soils of Area I are primarily Grey Wooded soils developed on
glacial till. These soils appear to differ somewhat from the Grey Wooded soils developed
on glacial till in other portions of the Peace River District in that the solum is somewhat
n'1ore acidic and in some cases the subsoil is frozen. The following is a generalized
description of a Grey Wooded soil developed on glacial till in Area I:

Another profile examined in Area I was somewhat similar to the one described
above except that the glacial till was frozen at a depth of 30 inches from the surface.

Some small areas of sand were noted in Area I; however, owing to the nature
of the terrain, it was not possible to land and examine any of these deposits.

Area I is about 941,000 acres in size of which 902,000 acres are considered
suitable only for pasture and woodland and 39,000 acres are water. The widespread extent
of moss bog, relatively high elevations, and frozen soil conditions make this area
unsuitable for agricultural development.

13
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Horizon Thickness,
in inches

0 2

Ah 5

B-A 8

Bg 9

C at 24 inches
below surface

Thickness,
Horizon in inches

0 6

Ah 3

Bg 10

Area II

Area" consists of about 15 percent of map sheet 84-J. This area is situated in
the southwestern portion of the map sheet to the south and west of the Peace River. The
topography is level to depressional.

The drainage characteristics of the soils of Area" vary from well drained to
poorly drained. The generally level nature of the topography has resulted in somewhat
impeded drainage throughout most of the area. However, moss bogs are not of extensive
occurrence in this section of the map sheet.

The main rivers carrying the run-off from this area are the Wabasca and Bear
Rivers. These rivers drain into the Peace River.

The parent material for the soils of Area II is lacustrine in origin, having a
silty clay loam to silty clay texture. Meadow, Peaty Meadow and Calcareous Meadow
soils are of common occurrence in the poorly drained areas. The following generalized
description is that of a Meadow soil profile examined in Area II:

Description

Dec iduou s Ieaf litter .
Black (lOYR 2/1 moist), silt loam, shotty granular,
friable, pH 7.1.

Very dark greyish brown (lOYR 3/2 moist), silty clay
loam, small subangular blocky, firm, pH 7.2.

Dark greyish brown (10YR 4/2 moist), silty clay loam,
massive, firm, some mottling, pH7.2.

Brown (10YR 5/3 moist), silty clay loam, mottled,
moderate Iime content, pH 7.7.

The depth to free Iime in the Meadow soils of Area II is quite variable. It may
occur at the surface or at depths of 9, 13, or 24 inches or more.

The following description is that of a Peaty Meadow soil found in Area II:

C at 19 inches
below surface

Description

Undecomposed sedge peat.

Dark grey (lOYR 4/1 moist), silty clay
loam, shotty granular, friable.

Dark greyish brown (10YR 4/2 moist),
si Ity clay, small subangular blocky,
mottled.

Very dark greyish brown (lOYR 3/2
moist), silty clay, mottled, wet.

14



Thic kness,
Horizon in inches

0 2

Ah 8

Bg 10

C at 20 inches
be low surface

Horizon Thi ckness in
inches

0

Ah

Ae 3

Bt 12

C at 17 inches
below surface

The Calcareous Meadow soils in Area II are typified by a soil profile in which free
lime occurs in all horizons. The following description is that of a Calcareous Meadow soil
examined in Area II:

Description

Grass and leaf litter, pH 8.1 .

Black (loYR 2/1 moist), clay loam granular, friable,
pH 8.1 .

Grey (10YR 5/1 moist) with brownish yellow (loYR6/8
moist) mottles, silty clay, massive, friable, pH 8.6.

Dark grey (10YR 4/1 moist), mottled, silty clay, pH 8.5.

The better drained soils of Area II are Grey Wooded and Brown Wooded in
character. The following description is of Grey Wooded soil profile found in Area II:

Description

Deciduous leaf mat.

Black (lOYR 2/1 moist), silt loam, granular, friable.

Pale brown (10YR 6/3 dry), very fine sandy loam,
platy, friable.

Yellowish brown (lOYR 5/4 dry), silty clay, medium
subangular blocky, friable.

Grey (10YR 5/1 dry), silty clay loam, lacustrine material,
moderate Iime content.

The Brown Wooded soils of the area have the following generalized description:

Thickness,
in inchesHorizon

o 2

B 4

C at 7 inches
below surface

- ..--
- -- -- -- ---

, ~.-

- --

Description

Deciduous leaf mat.

Pale brown (10YR 6/3 dry), silt loam, weakly platy to
granular, friable.

Yellowish brown (lOYR 5/4 dry), silt loam, granular,
friable.

Light yellowish brown (10YR 6/4 dry), silt loam, moderate
Iime content.
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Thickness,
Horizon in inches

0 1-1/2

B 2

B-C 10

C at 13 inches
below surface

There is a minor occurrence of sandy soils in Area II, immediately adjacent to the
Peace River. The areal extent of such soils is not large, however, and no attempt has been
made to delineate them. The following description is that of a Brown Podzolic soil profile
examined in this area:

Description

Undecomposed leaf litter.

Reddish brown (5YR 5/4 dry), sand, single grain, loose.

Light yellowish brown (lOYR 6/4 dry), sand, single grain,
loose.

Brownish yellow (lOYR 6/6 dry), sand, no free lime to 30
inches.

Area II is about 470,400 acres in size, of which 445,000 acres are considered suitable
for agricultural development, 8,600 acres are pasture and woodland, and 16,800 acres are
water. The arable portion of the area consists primarily of Meadow, Grey Wooded and
Brown Wooded soi Is on level to depressional topography. Poor drainage may present a
problem to land development in portions of the area, and it may be necessary to provide
for adequate drainage before cultivation can be initiated.

Area III

Area III comprises about 46 percent of map sheet 84-J. The area is characterized
by level to depressional topography.

There are numerous rivers and streams drai ning Area III whi ch are all part of the
Peace River drainage system. The northern portion is drained by the Caribou, lawrence,
Wentzel and Garden Rivers and Beaver Ranch Creek while that portiC'n of the area to
the south of the Peace River is drained by the Mikkwa River and Harper and lambert Creeks.

Drainage conditions in Area
"'

are quite varied. In some portions, particularly
the southeastern section, moss bog is of widespread occurrence and appears to cover about
60 to 70 percent of the area. In the northerly and western sections of Area "', moss bog
is of less frequent occurrence and Meadow type soils are commonly found in the depressional
areas.

The meadow soils are similar to those described for Area II. They occur primarily
on silty clay loam to silty clay lacustrine parent material and have Ah horizons that vary
in depth from 3 to 12 inches. In some cases up to 12 inches of peaty material occurs at
the surface. The soils having from 6 to 12 inches of peat at the surface have been designated
as Peaty Meadow soils. Another type of Meadow soil examined in the area is one which is
cal careous to the surface and is termed a Cal careous Meadow soi I .

Area III is characterized by a relatively shallow lacustrine deposit that overlies
glacial till. The depth of lacustrine material in this area often does not exceed 10 to 15
inches, whereas in Area II the same material is invariably 30 inches or more in depth. This
difference in depth of lacustrine sediments is the major basis for the separation of Area II
from Area III.

The following description is that of a Grey Wooded soil profile developed on lacustrine
material that overlies glacial till:
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0 1/2

Ah 1/2

Ae 4

Bt 5

Ca 10

C at 20 inches
below surface

0 2

Ah 3

C at 5 inches
below surface

Horizon
Thickness,
in inches

o

2

3

7

D at 13 inches
below surface

Description

Deciduous leaf litter

Very dark greyish brown (lOYR 3/2 dry),
silt loam, granular, friable, pH 6.2.

Pale brown (10YR 6/3 dry), very fine
sandy loam, platy, friable, pH 6.9.

Brown (10YR 4/3 dry), clay, prismatic
breaking to large blocky, hard, pH 7.2.

Reddish brown (5YR 5/3 dry), sil ty clay,
glacial till, some stones, pH 8.3.

In some cases there is no lacustrine deposit present and the soils are developed
on glacial till. The till in this immediate area is unlike that found in other portions
of the Peace River district, in that the color is reddish brown and the soil profile formed
is somewhat solonetzic in nature. The source or reason for the color of the till is not
knoW1 at the present time.

The following description is that of a Grey Wooded soil profile developed on this
glacial ti II:

Th' kIC ness,

Horizon in inches Description

In addition to soils developed from lacustrine or glacial till deposits, there is in
Area III a minor occurrence of soils developed from alluvial materials. These soils are
found relatively near the Peace River and in many cases show little or no profile development.
The following description is that of a Regosolic alluvial soil found in Area III:

Thickness,
Horizon in inches Description

Deciduous leaf litter.

Black (10YR 2/1 dry), silt loam, granular, friable.

Light yellowish brown (lOYR 6/4 dry), sandy loam,
platy, friable, pH 5.0.

Reddish brown (5YR 4/3 dry), clay, small blocky, firm,
pH, 7.0.

Reddish brown (5YR 4/3 dry), clay, medium blocky, firm,
pH 8.1.

Reddish brown (5YR 5/3 dry), glacial till, some stones,
pH 8.3.

Deciduous leaf mat.

Dark greyish brown (10YR 4/2 moist), loam, granular,
friable.

Greyish brown (IOYR 5/2 moist), very fine sandy clay
loam, calcareous.
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0 1/2 Deciduous leaf and pine needle litter.

Ah 2 Black (lOYR 2/1 moist), loamy sand, granul ar, friable.

Ahe 1-1/2 Dark brown (lOYR 4/3 moist), loamy sand, single
grain, loose.

Bg 10 Yellowish brown (10YR 5/4 moist), sand, single grain,
loose, highly mottled.

C at 14 inches Sand, highly calcareous.
below surface

-- - ---

Area /II is about 1,464,900 acres in size. Of this amount, 610,000 acres are
considered to be potential arable land, 253,000 acres doubtful arable, and 579,000 acres
pasture and woodland. About 22,900 acres of water are included in this area. The
poorly drained southeastern section of Area III has been designated as pasture and woodland,
owing to the occurrence of a large extent of moss bog, while the better drained portion
in which Meadow and Grey Wooded soils are prominent has been delineated as potential
arable land.
Area IV

Area IV comprises about nine percent of Alberta map sheet 84-J. The topography is
quite varied, ranging from depressional in some sections, to level and gently rolling in other
portions of the area.

Moss bog is prominent throughout the area. The area is drained by the Peace River
and some of its tributaries.

The soils are derived principally from sandy parent materials of alluvial and aeolian
origin. Some low U-shaped sand dunes occur in sections of the area. Genera lIy, there is an
increase in fineness of texture of the materia Is with distance from the river; that is, the
courest textured soi Is occur nearest the river.

The following soil profile description is that of a Degraded Meadow soil developed
from sandy all uvial material:

Thickness,
Horizon in inches Description

A Grey Wooded soi I formed on simil ar materi al has the foil owi ng soi I profi Ie des-
cription:

Horizon
Thickness,
in inches Description

o Deciduous Ieaf mat.

7

3

Pale brown (lOYR 6/3 dry), loamy fine sand, platy, friable.

Brown (lOYR 5/3 dry), fine sandy clay loam, small
blocky, friable.

Yellowish brown (10YR 5/6 dry), loamy fine sand,
structureless, friable.

B-C 5

c at 16 inches
below surface

Grey brown (lOYR 5/2 dry), loamy fine sand, highly
cal careous .
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TABLE III

Land rating classification for map sheet 84 - J.

Area Arablel Doubtfu II Pasture and Woodland Water I

acres acres acres acres

Area I 902/000 391000

Area II 4451000 81600 16/800

Area I" 6101000 253/000 579/000 221900

A rea IV 276/000 131000

Total 110551000 253/000 1J65/600 91JOO

Some of the better drained sandy soils in Area IV show a minimal degree of devel-
opment and should perhaps be considered as Brown Wooded or Degraded Brown Wooded
soils. The following is a description of such a soil found in this area:

Hori zon
Thicknessl
in inches Description

o Deciduous leaf mat.

B 5

Pale brown (lOYR 6/3 dryL fine sandy loamI
weakly platy I friable.

Brown (lOYR 5/3 dryL fine sandy loamI
granularl friable.

Ae 2

c at 8 inches
below surface

Pale brown (lOYR 6/3 dryL loamy fine sand to fine sandy
loamI highly calcareous.

Area IV is about 289/000 acres in size consisting of 276/000 acres of pasture and
woodlandl and 13/000 acres of water. The extent of sandy soils together with moss bog
make this area of little value for agricultural development.

Summary

A summary of the acreage in each of the land rating categories for map sheet
84-J is given in Table III.

Alberta Map Sheet 84-K

The MacKenzie Highway from about Paddle Prairie to Meander River traverses the
central portion of map sheet 84-K. The hamlet of High Level is situated near the centre of
the map sheet while the town of Fort Vermil ion is located along the eastern boundary.
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Area I

A rea I consists of abou t 56 percent of map sheet 84 -K.

The topography in this area is for the most part level to depressional. Owing
to the level nature of the land, the surface drainage in this section of the map sheet
is somewhat restricted and as a result, poorly drained soils are of common occurrence.
Among the poorly drained soils Meadow type profiles are predominant; these include
Orthic (normal), Peaty, and Calcareous Meadow soils. Organic soils of the sedge peat
type also occur to a significant extent in Area I, but the moss peat type are not of
widespread occurrence.

The drainage from Area I is carried to Great Slave Lake by both the Hay River
and Peace River drainage systems. That portion of Area I lying to the north of Mount
Watt, in about township III, is drained primarily by the Hay River and its tributaries,
the Meander River and Henderson Creek, whi Ie the area to the south of this point is
drained by tributaries of the Peace River. These include Melito, Perma, and Caribou
Creeks and the Bushe and Boyer Rivers.

The soils of Area I are developed primarily from lake laid silts and clays. This
material is remarkably uniform and is known to be at least 30 to 40 feet deep in some
p.:>rtions of the area. The better drained soil profiles are Grey Wooded and are
characterized by tough impervious B horizons that have prismatic or columnar structure.
The parent material in some portions of the area appears to be somewhat sal ine, judging
by the results of preliminary analysis.

The following soil profile description is that of a solodized-solonetz Grey Wooded
soil developed on silty clay lacustrine material:

Thickness,
in inchesHori zon Description

o Deciduous leaf mat.

Black (10YR 2/1 dry), loam, granular, friable, pH
6.9.

2 - 3 Pale brown (10YR 6/3 dry), loam, coarse platy, firm,
pH 6.6.

10 Dark grey (10YR 4/1 dry), clay, columnar breaking
to large blocky, hard, pH 7.1.

Dark brown (10YR 4/3 dry), silty clay, calcareous,
pH 7.6.

C at 14 inches
below surface
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Thickness,
Horizon in inches Description

0 3 Semi -decomposed sedge peat.

Ah 3 Black (lOYR 2/1 moist), silt loam, granular, friable

Bg 7 Dark gr~ (10YR 4/1 moist) with brownish yellow
(10YR 6 6 moist) mottles, silty clay, massive,
friable.

C at 13 inches Dark grey (1OYR 4/1 moist), silty clay, mottled,
below surface calcareous.

In locations where drainage is restricted the gleyed Grey Wooded profiles
have the following description:

Horizon
Thi ckness,
in inches Description

Deciduous leaf mat.

Btg 8

Black (10YR 2/1 moist), loam, granular, friable

Grey (lOYR 6/2 moist) with brownish yellow (IOYR
6/6 moist) mottles, silt loam, coarse platy, friable,
pH 5.3.

Dark brown (10YR 4/3 moist) with yellowish brown
(lOYR 5/8 moist) mottles, small to medium blocky,
fi rm, pH 6.2.

Very dark grey (10YR 3/1 moist) with light yellowish
brown (10YR 6/4 moist) mottles, silty clay, calcareous,
pH 7.3.

4

c at 14 inches
below surface

The Meadow soil profiles in Area I are quite variable. Generally, lime carbonate
is relatively near the surface and in some of the soils can be found in the Ah horizon
(Calcareous Meadow), while in others it has been removed or leached to a depth of 15 to
18 inches (Orthic or normal Meadow). In other cases there is evidence of a thin Ae
horizon which is characteristi c of Degraded Meadow soils. Still another variation occurs
in regard to the depth of peat at the surface which varies from one inch to 12 inches
depending upon location.

The following description is that of an Orthic Meadow soil developed from
calcareous silty clay lacustrine material:

The portion of the Peace River district known as Buffalo Head Prairie is included
in Area I. A section of this area, which lies to the east of the Peace River, is shown in
Figure 2.
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profile from that location:

Thickness,
in inches DescriptionHorizon

o Dark brown decomposing leaf litter.

3 Black, loam, structureless, loose, pH 6.9.

4 Pinkish grey to light brown, sandy loam, weakly platy
to single grain, pH 6.8.

7 Pale brown, sandy loam, weakly platy to single grain,
pH 6.7 .

8 Yellowish brown, sandy loam, blocky to small granular,
pH 6.4.

8 Yellowish brown, sandy loam, blocky to small
subangular blocky, pH 6.5.

at 31 inches
below surface

Light greyish brown, silt loam, highly calcareous,
pH 8.1.

In addition to the light to medium textured soils in the vicinity of Fort Vermilion
and La Crete there is, in Area I, a minor occurrence of sandy and gravelly soils along
the MacKenzie Highway in the centre of the map sheet. The sandy soils are found
primarily between townships 105 and 108, while the extremely gravelly soils occur along
the highway between townships 111 and 115. Neither of these deposits is of widespread
occurrence and no attempt has been made to outl ine them on the accompanying map.

The sandy soils are primarily Grey Wooded in character. The depth of sandy
material is quite variable and ranges from less than a foot, to four feet or more; the under-
lying material is si Ity clay loam to silty clay lacustrine sediments. The following soil
profile description is that of a Grey Wooded soil developed on sandy parent material:

Hori zon
Thi ckness,
in inches Description

o Deciduous leaf litter

Black (lOYR2/1 dry), loamy sand, loose.

3 Greyish brown (lOYR 5/2 dry), loamy fine sand, single
grain, loose.

B 10 Strong brown (7.5YR 5/6 dry), loamy very fine sand to
fine sandy loam, single grain, loose.

C 16 Yellowish brown (lOYR 5/6 dry), loamy fine sand, loose.

Grey (lOYR 5/1 moist), silty clay, highly calcareous.D at:31 inches
below surface
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The gravel deposit found adjacent to the Meander River varies in depth from
less than a foot, to four feet or more. It is underlain for the most part by glacial till.

The lower terraces along the Meander River are also generally quite stony. In
some places, however, the alluvium is relatively stone-free and consists of layers of
silty clay loam and silty clay. Buried Ah horizons are common and occasional lenses of
coarse sand and fine gravel can be found"in the soil profiles. These soils are Regosolic in
character.

The alluvia! soils found on the terraces of the Peace River are included as a part
of Area I. Generally, these soils are Regosolic and exhibit little or no profile develop-
ment. They are of variable texture and buried Ah horizons are common.

Area 1 is about 1,764,000 acres in size. Of this amount 1,602,000 acres are
considered suitable for agricultural development. The remainder of the area includes 13,000
acres of doubtful arable land and 118,000 acres of pasture and woodland. There are also
about 31,000 acres of water in Area I of map sheet 84-K.

Area II

Area II is the smallest separated area in map sheet 84-K. It comprises about four
percent of the total map sheet.

Area II represents the higher land in the map sheet and includes Watt Mountain and
the Western extremity of the Caribou Mountains. For the purposes of description the Watt
Mountain portion has been designated as Area IIA, and the Caribou Mountain section as
Area lIB.

The highest elevation in these areas is about 2,500 feet above sea level. The
topography in Area IIA ranges from gently rolling to hilly. The steepest slopes occur
along the north and south facing slopes of Mount Watt. In Area liB the topography varies
from gently rolling to rolling.

Area IIA is fairly well drained with the northern portion being drained by trib-
utaries of the Hay River drainage system, and the southern section by tributaries of the
Peace River. Moss bog is of minor occurrence in this section of the map sheet.

Area liB is also drained to both the Hay River and Peace River. Perhaps a major
portion of the drainage from Area liB, however, is carried by Ponton Creek whi ch is
tributary to the Peace River. Moss bog covers a large proportion of Area liB. The
moss bog is frozen at shallow depths, indicating the possible occurrence of permafrost
in the Organic soils of the area.

The mineral soils in Area IIA and Area liB are Grey Wooded and are formed
primarily on glacial till. The following soil profile description is that of a Grey Wooded
soil examined on Watt Mountain in Area IIAi the parent material is glacial till:
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Horizon
Thickness,
in inches Description

o Deciduous leaf litter.

Black, silt loam, granular, friable.

2 Pale brown, sandy loam, platy, friable.

A-B 2 Brown, clay loam, small subangular blocky,
firm .

14 Greyish brown, clay, prismatic, hard.

at 20 inches
below surface

Greyish brown, clay loam to clay, glacial till,
some stones and coal flecks, calcareous.

The mineral soils of Area liB are similar to those described for Area I of map sheet
84-J. As noted in that section of this report, the soils appear to be somewhat more
acidic than normal and in some cases the subsoi I is frozen.

Area II is about 128,000 acres in size. For reasons of rough topography and poor
drainage this area is considered unsuitable for agricultural development and has been
classed as pasture and woodland.

Area III

Area III comprises about 30 percent of map sheet 84-K.

al.
The topography in this section of the map sheet varies from level to depression-

The drainage in Area III is quite variable. The poorest drainage occurs in the
northern portion where moss bog covers a large proportion of the area. In the southern
FOrtion the moss bog occurs to a much lesser extent and the poorly drained areas are
characterized by Meadow soi Is.

The soils of Area III are formed on a variety of parent materials which include
glacial till, lacustrine and alluvial sediments. Area III differs from Area I mainly on
the basis of the depth of lacustrine or alluvial material overlying glacial till. Whereas
in Area I the lacustrine sediment is of considerable depth,. reaching 30 to 40 feet in
some places, it is generally much shallower in Area III and in some locations is less than
12 inches in depth.

Another distinctive feature of Area III concerns the color of the glacial till.
As is the case in Area III of map sheet 84-J, the glacial till is a reddish brown color.
This is the only area covered by the soil survey in northern Alberta in which the till
has such a distinct coloration. The source or the reason for the color has not as yet been
determined.

The soils of Area III are both Grey Wooded and Degraded Black. The Degraded
Black soils are found primarily in the southern section of the area in the vicinity of the
Child Lake Indian Reserve and the Boyer River. Grey Wooded soils are predominant
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Thi ckness,
Hori zon in inches

Ah 4

A 4
e

Bt 8

B-C 4

D at 20 inches
below surface

throughout most of the remainder of the area.

The following soil profile description is that of a Degraded Black soil developed
on lacustrine material which overl ies glacial till:

De scription

Very dark greyish brown (lOYR 3/2 dry), very fine sandy
loam, gran uIa r, loose, pH 6.8.

Pale brown (10YR 6/3 dry), fine sandy loam, platy,
friable, pH 6.3.

Yellowish brown (lOYR 5/4 dry), silty clay loam,
medium subangular blocky, friable, pH 5.7.

Dark yellowish brown (lOYR 4/4 moist), silty clay
loam, massive, friable, pH 6.4.

Weak red (lOR 4/4 moist) and dark brown (lOYR 3/3 moist),
clay loam, glacial till, some stones, calcareous, pH 8.0.

The soils in Area III that are developed directly from the reddish brown glacial till
are somewhat solonetzic in nature. They have a tough, impervious, prismatic structured
B horizon and the parent material appears to be slightly saline. The following soil profile
description is that of a solodized-solonetz Grey Wooded soil developed from the reddish
brown glacial till:

Horizon
Thi ckness,
in inches

3

A-B 1-1/2

9

C at 15 inches
below surface

Description

Deci duous leaf and grass Ii tte r .
Black (10YR 2/1 dry), loam, granular, friable, pH 6.6.

Pale brown (lOYR 6/3 dry), sandy loam, platy, slightly
hard, pH 5.6.

Pale red (2.5YR 6/2 dry), clay, medium to large blocky,
very hard, pH 5.5.

Dusky red (2.5YR 3/2 dry), clay, prismatic breaking to
large blocky, very hard, pH 5.6.

Weak red (2.5 YR 4/2 dry) with pale brown Iime spots
(IOYR6/3 dry), silty clay, pH 7.6.

The soils on the terraces of the Boyer and Peace Rivers vary from sandy
loam to silt loam in texture. The following profile description is that of a Degraded Black
soil developed from alluvial material found near the Boyer River:
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Thickness,
Horizon in inches

Ah 3

Ahe 3

Ae 6

Bt 8

Description

Very dark grey (lOYR 3/1 dry), fine sandy loam,
granular, friable, pH 6.7.

c at 20 inches
below surface

Dark brown (lOYR 3)3 dry), fine sandy loam, weakly
platy, friable, pH 6.6.

Pale brown (lOYR 6/3 dry), fine sandy loam, friable,
pH 6.7.

Brown (10YR 4/3 dry) to yellowish brown (lOYR 5/4 dry),
silty clay loam, prismatic breaking to medium subangular
blocky, firm pH 7.3.

Greyish brown (2 .5Y 5/2 dry), silt loam with occasional
lenses of loamy sand, stratified, pH 7.8.

Area III is about 960,000 acres in size. The better drained portion of the area,
441,000 acres, is considered suitable for agricultural development. In the northern section
of this area, where the drainage is somewhat restricted, about 160,000 acres of doubtful
arable and 359,000 acres of pasture and woodland have been delineated.

Area IV

Area IV comprises about ten percent of the total area of map sheet 84-K. The area
is situated adjacent to the Peace River in the southeastern section of the map sheet. The
topography consists essentially of gently roll ing to roll ing sand dunes. The depressional
areas between the dunes is occupied for the most part by sedge bog and occasionally by
moss bog and bl ack spruce.

The Peace River and its tributary, Boyer River, provide the main drainage for
Area IV.

The soils are Brown Podzolic and Podzols developed from aeolian sand. The
following soil profile description is that of a Brown Podzolic soil developed on sand:

Thickness,
in inchesHorizon Description

Pine needle litter.

B-C

C

5

12

Black (10YR 2/1 dry), loamy sand, single grain, loose.

Reddish brown (5YR 5/4 dry), sand, single grain, loose.

Brown (lOYR 5/3 dry), sand, single grain, loose.

Yellowish brown (lOYR 5/4 dry), sand, no Iime carbonate
at a depth of 37 inches.

at 19 inches
below surface
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Area Arable, Doubtful, Pasture and Woodland,
acres acres acres

Area I 1 ,602,000 13,000 118,000

Area II 128,000

Area 111 44 1, 000 160,000 359,000

Area IV 314,000

Total 2,043,000 173,000 919,000

In some of the soil profiles of Area IV a distinct bleached A horizon is evident.
These soils are Podzols and the following is a description of a typical profile:

Horizon
Thickness,
in inches Description

o Pine needle litter.

3 Pinkish grey (7.5 YR 7/2 dry), sand, single grain,
loose.

B-C

C

3

10

Reddish brown (5YR 5/4 dry), sand, single grain, loose.

Brown (10YR 5/3 dry), sand, single grain, loose.

Pale brown (lOYR 6/3 dry), sand, no lime carbonate
at 35 inches below surface.

at 17 inches
below surface

Area IV is about 314,000 acres in size and is considered suitable only for pasture
and woodland owing to the occurrence of sand and bog.

Summary

A summary of the acreage in each of the land rating categories for map sheet
84-K is given in Table IV.

TABLE IV

Land rating classification for map sheet 84-K

Water,
acres

31,000

31 ,000

Alberta Map Sheet 84-L

The post office of Habay is located in the north central portion of map sheet 84-L.
Habay can be reached from the MacKenzie Highway at Meander River by way of a "bush"
trail; the distance is some 60 miles. Summer travel along this trail can be very difficult but
the settlement is readily accessible during the winter months when the ground is frozen.
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Area I

Area I constitutes about 40 percent of map sheet 84-L.

The topography in this section of the map sheet is extremely variable and ranges
from undulating to hilly.

Moss bog occurs to a significant extent in Area I. It is estimated that about 60
percent of the area is occupied by moss bog. The main drainage from Area I is carried by
the Hay River and its tributaries, the Sabbath, Beaverski n and Snowfall Creeks.

The better drained soils of Area I are Grey Wooded and are formed principally
on glacial till. The following soil profile description is of such a soil:

Horizon
Thickness,
in inches Description

o Deciduous leaf litter.

B-C 12

Black (lOYR 2/1 dry), loam, granular, friable.

Grey (lOYR 6/1 dry), silt loam, platy, friable, pH 6.4.

Brown (lOYR 5/3 dry), silty clay, medium blocky,
fi rm, pH 5.6.

Very dark greyish brown (lOYR 3/2 dry), silty clay loam,
small subangular blocky, firm, pH 6.7.

Dark grey (lOYR 4/1 dry), silty clay loam, moderate
Iime carbonate content, ti II, pH 7.5.

2

9

C at 25 inches
below surface

Gleyed Grey Wooded soils are common in Area I, particularly in areas of level
to depressional topography. The following soil profile description is that of a gleyed Grey
Wooded soil found in Area I:

Horizon
Thickness,
in inches Description

2 Deciduous leaf litter.

Black (lOYR 2/1 moist), silt loam, granular, friable.

Ae 2 Greyish brown (lOYR 5/2 moist), silt loam, platy, firm.

Brown (lOYR 5/3 moist) with some yellowish brown
( 10YR 5/6 moist) mottles, clay loam, small subangular
blocky, firm.

A-B g 3

Btg 12 Brown (lOYR 5/3 moist) with some yellowish brown
(lOYR 5/6 moist) mottles, silty clay, medium blocky,
sl ightl y hard.

Greyish brown (lOYR 5/2 moist), silty clay loam, glacial
ti II, moderate Iime content.

C at 20 inches
below surface
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Area I is about 1/322/000 acres in sizer of which 1/319/000 acres have been classed
as pasture and woodland and 3/000 acres as water. The fairly high percentage of moss bog,
coupled with considerable stoniness and some steeply sloping topography / make this area
unsuitable for agricultural development.

Area II

Area II comprises about 60 percent of map sheet 84-L.

The topography of Area II is for the most part level to depressional. Owing to the
level nature of the landscape, stream gradients are low in Area II and generally the area is
typified by somewhat restricted drainage.

The main rivers and streams draining the area are the Hay/Little Hay / Mega, Vardie,
Amber / Zama and Chi nchaga Rivers and Negus, Sousa, and Burnt Creeks.

Moss bog is found scattered throughout all of Area II. It does not occur / however/to
such an extent as to present a serious problem to agricultural development except in the
extreme northwest corner of the map sheet. In this section the moss bog occupies approx-
imatel y 80 percent of the area.

Meadow, Peaty Meadow, Calcareous Meadow and Saline Meadow soils comprise a
large percentage of the poorly drained soils of the area. The better drained soils are for
the most part Grey Wooded in character.

Almost without exception the soils of Area II are formed on lacustrine clay and silty
clay. There are minor occurrences of sandy soils adjacent to some stream courses/ particularly
the Chinchaga River/but they are not of sufficient extent to warrant del ineation on the
accompanying map.

The following soil profile description is that of an Orthic (normal) Meadow soil found
in Area II:

Hori zon
Thickness,
in inches Description

8

20

Black (10YR 2/1 moist), loam, granular, friable.

Black (10YR 2/1 moist), clay loam, shotty granular / firm.

Greyish brown (10YR 5/2 moist) with yellowish brown
(10YR 5/6 moist) mottles, clay/granular/firm.

Dark grey (10YR 4/1 moist), clay, lime carbonate presentC at 29 inches
below surface

A Calcareous Meadow soil examined in Area II of map sheet 84-L had the following
soil profile description:
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Horizon
Thickness,
in inches Description

o Dec iduous Ieaf and grass litter.

4 Black (lOYR 2/1 moist), loam, granular, friable,
Iime carbonate present, pH 7.8.

8 Light 01ive brown (2 .5Y 5/4 moist) with yellowish brown
(10YR 5/6 moist) mottles, silty clay loam, granular,
friable, pH 7.7.

Grey (10YR 5/1 moist), silty clay, lacustrine material,
Iime carbonate present.

c at 13 inches
below surface

The Grey Wooded soils developed on lacustrine material in this area appear to fall
into three main sub-groups of the soil classification system. Of the Solonetzic Order both
grey wooded Solodized-Solonetz and grey wooded Solod sub-groups are represented, while
of the Podzol ic Order, soils of the gleyed Grey Wooded sub-group are of common occurrence
in Area II.

The grey wooded Solodized-Solonetz soils are characterized by very hard prismatic
or columnar structured Bt horizons with surface coatings and organic staining, and by a parent
material that is cal careous and somewhat sal ine.

The foil owi ng soi I profi Ie description is that of a grey wooded Solodized-Solonetz
soil examined in Area II of map sheet 84-L:

Horizon
Thickness,
in inches Description

o Deciduous leaf litter.

1/2 - 1

5

Black (lOYR 2/1 dry), loam, granular! friable.

Light grey(lOYR 7/2 dry), silt loam, platy, friable,
pH 5.3.

11 Brown (lOYR 5/3 dry), clay, round-topped columnar
structure breaking to medium blocky, hard to very hard,
pH 4...8 .

B-C 10 Dark grey (10YR 4/1 dry), clay, medium blocky, hard
pH 6.3.

Dark grey (lOYR 4/] dry) to very dark grey (10YR 3/1 dry),
c lay, lacustri ne sediment, lime carbonate present and
some sa Its.

C at 28 inches
be low surface

The grey wooded Sol ods of Area II are typified by B horizons that have weak columnar
or prismatic macro-structure (a remnant of the former solonetzic B horizon) that breaks readily
to blocky or subangular blocky structure. The parent material is usually saline and calcareous.

The following description is a grey wooded Solod found in Area II:
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Th ickness /

Horizon in inches

0 3

Ae 2 - 3

A - B 2

Bt 4

B-C 7

C at 19 inches
below surface

Description

Organic debris.

Pale brown (10YR 6/3 dry), silt loam, platy, friable.

Greyish brown (10YR 5/2 dry), silty clay loam, small
subangular blocky / firm.

Brown (10YR 5/3 dry), silty clay, small to medium blocky,
firm to slightly hard.

Yellov.1sh brown (10YR 5/6 dry), silty clay loam, medium
blocky / friable.

Dark greyish brown (10YR 4/2 dry), silty clay loam to
siIty clay / Iacustri ne sediment / Iime carbonate present.

Gleyed Grey Wooded soil profiles occur in some portions of the depressional areas
of Area II. These soils are characterized by mottles in the major portion of the Ae horizon
and in much of the B horizon. The following description is that of a gleyed Grey Wooded
soil examined in Area II of map sheet 84-L:

Horizon
Thickness,
in inches

1/2 - 1

6

Btg 5

B-C 7

C at 20 inches
below surface

Descri pti on

Deciduous leaf litter.

Very dark grey (lOYR 3/1 moist), loam, granular, friable.

Light grex (10YR 7/2 moist) with light yellowish brown
(10YR 6/4 moist) streaks or mottles, silt loam, platy, friable,
pH 5.8.

Dark greyish brown (10YR 4/2 moist) with brown (10YR 5/3
moist) mottles, clay/large blocky / hard, pH 5.6.

Very dark grey (lOYR 3/1 moist) with yellowish brown
(10YR 5/4 moist) mottles, clay/medium blocky / hard /
pH 6.7.

Very dark grey (1OYR 3/1 moist), clay/lacustrine sediments,
lime carbonate present.

It was noted that the mottling or gleying occurs in both the grey wooded So lodized-
Solonetz and grey wooded Solod soils.

The portion of the area lying immediately adjacent to Hay and Zama Lakes is one of the
most interesting in map sheet 84-L. It is known locally as the "prairie" and consists essentially
of an open level lacustrine plain covered with a lush growth of grass and occasional clumps of
wi Ilow. Two of the main grass species are Marsh Reed grass (Ca lamagrostis canadensis)
and Tufted Hair grass (Deschampsia caespitosa). A portion of the Hay Lake "Prairie II is shown
in Figure 3.
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Horizon
Thickness,
in inches Description

3 Very dark grey (10YR 3/1 dry), clay loam, prismatic, hard,
pH 6.6. conductivity 2.0 mmhos/cm.

B-C 12

Very dark grey (]OYR 3/] dry) and black (]OYR 2/1 dry),
clay, columnar with round tops, hard to very hard, pH 7.7,
conductivity 5.3 mmhos/cm.

Dark grey (]OYR 4/] moist), clay, massive, friable to
firm, pH 7.6, conductivity 9.5 mmhos/cm.

B 9

C at 24 inches
below surface

Dark grey (JOYR 4/] moist), clay, pH 7.5, conductivity
9.0 mmhos/cm.

The extremely saline nature of the soils in the Hay Lake area is indicated by the
conductivity measurements shown in the above described soil profile.

Conductivity is a measure of the total amount of soluble salts in a soil. The Alberta
Soil and Feed Testing Laboratory, University of Alberta, has suggested the following critical
limits for soil conductivity: 0 to 2 - little or no effect on crops, 2 to 4 - some crop damage,
4 to 8 - most crops affected, 8 to 16 - only salt tolerant plants will grow, over 16- no crops
will grow.

Thus it would appear that owing to a relatively high content of soluble salts, the
Hay Lake area will necessarily be restricted to the growing of salt tolerant crops.

The second soil profile type in the Hay Lake basin, a saline Meadow, has the follow-
ing description:

Hori zon
Thickness,
in inches Description

]0

Very dark grey (]OYR 3/1 dry), clay loam, granular,
friable, pH 6.8, conductivity 1.7 mmhos/cm.

Dark grey (10YR 4/1 moist) with yellowish brown (10YR
5/4 moist) mottles, clay, weakly prismatic, friable, pH 7.6,
conductivity 2.8 mmhos/cm.

Dark grey (]OYR 4/1 moist), clay, massive, friable,
pH 7.7, conductivity 5.0 mmhos/cm.

Dark grey (10YR 4/1 moist), clay, weak lime carbonate
reaction, pH 7.6, conductivity 5.0 mmhos/cm.

4

B 8

C at 22 inches
below surface

Conductivity measurements have been conducted on a number of other soil samples from
the Hay Lake basin and they invariably show an appreciable content of total soluble salts.

Area II is about 1,844,000 acres in size. Of this amount 778,000 acres have been
designated as pasture and woodland, 175,000 acres as doubtful arable land, 839,000 acres
as potential arable land and 52,000 acres of water. The pasture and woodland portion of the
area is comprised primari Iy of the moss bog region in the northwestern part of the map sheet.
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Area Arabi e,
acres

Area I

Area II 839,000

Total 839,000

The doubtful arable land includes the Zama lake - Hay lake basin in which the soils
are extremely heavy textured and saline. This area is presently being utilized with some
success as a source of wild hay for cattle feeding. However, it would appear that in the
event that more specialized crops are to be grown in the area, some reclamation may be
necessary and a careful selection of the kind and variety of crop to be grown will be required.

The potential arable land in Area II includes the Grey Wooded and Meadow soils
in the remainder of the laking basin. Sal inity does not appear to be a serious problem in this
portion of the area.

Summary

A summary of the acreage in each of the land rating categories for map sheet 84-l
is given in Table V.

TABLE V

land rating classification for map sheet 84-l

Doubtful,
acres

Pasture and Woodland,
acres

Water,
Ac res

175,000

1,319,000

778,000

3,000

52,000

175,000 2,097,000 55,000

Some Chemical and Physical Characteristics of Representative Soil Profiles

A number of soi Is were sampled in the survey area and taken to the laboratory for
analysis. The analyses serve a twofold purpose. They assist in the classification of the
soi Is and at the same time give some indication of the productive capacity of the soi Is.

Some chemical and physical data for four soil profiles from the survey area are
given in Table VI. The highest nitrogen content occurs in the Ah. horizon of the Meadow soil
while the lowest for this horizon is found in the Grey Wooded sods. The Degraded Black
soil is intermediate between the two. In all of the soils analyzed there is a pronounced
decrease in nitrogen content from the Ah to the A and B horizons.

e

The organic carbon content of the soils follows a somewhat similar pattern to that
of nitrogen in that it is highest in the surface Ah horizon and decreases with depth. The two
Grey Wooded soils examined show a sl ight accumulation of organic carbon in the Bt horizons
which is typical of most Grey Wooded soils.

The carbon-nitrogen ratios are generally highest in the surface horizon. It is
generally considered that where the carbon-nitrogen ratio is above 15: 1 the nitrogen becomes
unavailable for plant growth. On this basis, only one of the soils examined has a carbon-
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nitrogen ratio over 15:1, which would seem to suggest that much of the nitrogen present in
these soils is available for plant growth.

With regard to mechanical composition, the soils analyzed range from a loam to a
silty clay. The two Grey Wooded soils show a distinct accumulation of clay (less than .002
mm. particle size) in the Bt horizons which is characteristic of this group of soils. The clay
accumulation should provide some retentive powers for moisture. It is interesting to note,
also, that the total clay content (coarse plus fine clay) in the B-C horizon of the Meadow
soil profile is 89 percent. This is perhaps one of the highest if not the highest clay content
ever found in a soil horizon in Alberta.

In the event that cultivarion of these soils is attempted, certain problems may arise
with respect to their tillability, aeration, and external and internal drainage due to the
extremely heavy texture. The g rowing of deep rooted legumes and incorporation of green
manure crops may, in time, have some beneficial effect upon the physical characteristics
of these soi Is.

With regard to soil reaction (pH), the soil profiles examined are generally
slightly acidic in the surface Ah horizon, mildly acidic to slightly acidic in the Ae and B
horizons, and mildly alkaline in the C horizons. The most acidic profile is the Grey
Wooded soil developed on till which has a pH of 5.5 to 5.6 in the Ae and B horizons.
The Meadow soil is the most alkaline of those analyzed having a pH of 7.7 and 7.6 in the
Band B-C horizons. In general, the soils examined in this area appear to be slightly
more al kaline than somewhat similar soils found in other portions of the Peace River
district.

Table VII shows the total cation exchange capacity, exchangeable cations, base
saturation percentage and the exchangeable sodium plus magnesium to calcium plus hydrogen
ratio for three soil profiles. None of the soils included are from the Hay lake area since the
saline nature of the soils in this region did not lend itself to this type of analysis.

The total cation exchange capacity closely parallels that of the clay and organic
matter content. The total exchange capacity of all the profiles is highest in the Ah horizon,
decreases in the A and increases again in the Bt horizon. There is no apparent deficiency
of exchangeable c~lcium, magnesium, or potassium in the soils and the base saturation
in nearly all horizons is 80 per cent or greater.

It is interesting to note that two of the profiles have B horizons closely approaching
the critical chemical requirements for a solonetzic soil as defined by the National Soil Survey
Committee in 1957. It was indicated at that time that the exchangeable sodium plus magnesium
cations should exceed exchangeable calcium plus hydrogen in a solonetzic B horizon. This con-
dition is reached or nearly so in the Grey Wooded soils developed on till and on lacustrine
sediments. It should be noted also, that these soils have B horizons with the characteristic
prismatic or columnar structure, organic staining, and the hard to very hard consistency of
solonetzic B horizons.

Table VIII shows soluble salt and calcium carbonate equivalent analyses for seven
soi I profi Ies from the map area.

The electri cal conductivity measurements on a water extract from the soi Is present
a fairly accurate indication of the total water soluble salt content. It can be seen from Table
VII' that the soils from the Hay lake area (profiles 4, 5, 6, and 7) and the C horizons of the
two Grey Wooded soils (profiles 1 and 2) contain the highest content of soluble salts. It
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would appear that leaching has removed the salts from the A and B horizons of these latter
two soils. The Degraded Black soil (profile 3) from the Buffalo Head Prairie area does not
appear to conta in an appreciable amount of soluble salt.

A critical electrical conductivity limit of 4 mmhos/cm. has been suggested by the
Salinity Staff of the United States Department of Agriculture as being the point above which
crop growth is affected by soluble salts. In the soils examined for this ! roject this limit
is exceeded in profile 4 and is closely approached in profiles 5, 6, an 7. These soils are
all from the Hay Lake area.

The cations of calcium, magnesium, and sodium and anions of bicarbonate, chloride,
and carbonate were determined on the water extract obtained from the conductivity
measurements. The carbonate analysis revealed the fact that there was Iittle or no soluble
carbonate in any of the horizons and for this reason soluble carbonate has not been tabulated
in Table VIII.

The sulfate anion was determi ned separately by an ammonium chloride extraction.
This procedure was adopted since visual inspection of some of the soils indicated that an
appreciable amount of calcium sulfate (gypsum) was present. This salt is relatively insoluble
in water but readily soluble in ammonium chloride.

In the soils from the Hay Lake area (profiles 4, 5, 6, and 7) the analyses show that
the salts occur mainly as calcium sulfate, magnesium sulfate, and sodium sulfate. By
comparison, salts of the carbonate, bicarbonate, and chloride anions occur to a much lesser
degree.

In so far as the individual salts are concerned, sodium sulfate (white alkali) is the
one that could, if present in a sufficient quantity, seriously affect crop growth. It is seen
in Table VIII that profile 4 contains the greatest amount of sodium. However, calcium
sulfate is also present in this profile in sufficient quantity to replace sodium on the soil
exchange complex so that reclamation of this soil may not be too difficult a problem.

The United States Department of Agriculture has establ ished four soil groupings based
primarily on the conductivity of the soil extract, the exchangeable sodium percentage, and
soil reaction. These groupings are: (a) Nonsaline - nonsodic soils, (b) saline soils, (c) non-
saline - sodic soils, and (d) saline - sodic soils.

According to this classification, profiles I, 2, 3, 5, and 6 would be classed as
nonsaline - sodic, profile 4 would be saline closely approaching a saline - sodic profile,
while number 7 would be nonsaline - nonsodic closely approaching a saline profile.

It is interesting to note that the soils from the Hay Lake area are relatively low
in lime, as shown by the calcium carbortate equivalent analysis. This result would tend to
confirm the opinion that the relatively large amount of calcium found in the soluble salt
analysis occurs as calcium sulfate, rather than calcium carbonate.

It can be seen in Table VIII that magnesium is the predominant cation in the soil solution
of a number of the profiles analyzed. In profiles 4, 5, 6, and 7 the amount of magnesium is
equal to or greater than that of calcium. The effect on soils and crop growth of high con-
centrations of magnesium is not clearly understood. It has, however, been suggested that
high magnesium may give rise to undesirable physical properties of the soil, besides having
probable adverse effects on plant nutrition.
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TABLE VI

Soil reaction (pH), organic carbon, nitrogen, carbon-nitrogen ratio, and
porticle size distribution, of some representative soil profiles.

Organic Sand, Silt, Coarse clay, Fine clay,
Thickness, carbon I Nitrogen, C/N 2.0-0.05 mm., 0.05-0.002 mm., 0.002-0.0002 mm., <0.0002 mm.,

Horizon in inches pH % % ratio % % % %

Profile #1 -(5.7.2.) Degraded Black loam (N. {II. 10-106-15 W.5)

Ah 4 6.3 10.30 0.750 14 47 35 11 7

Ae 6 5.7 0.58 0.062 9 52 37 5 6

B 13 6.9 0.37 0.044 8 49 26 10 15

C at 23 inches
below surfoce 7.7 0.33 46 39 9 6

Profi Ie #2 - (7.2.6.) Grey Wooded solodized-solonetz clay loam - clay (N .E. 7-109-15 W.5)

Ah 6.6 11.19 0.645 17 46 30 16 8

w Ae 3 5.6 0.48 0.048 10 58 32 10
ex>

A-B 2 5.5 0.64 0.055 12 28 27 24 21

Bt 9 5.6 0.58 0.052 11 26 21 27 26

Cca at 15 inches
below surface 7.6 0.22 21 32 34 13

Profi Ie #3 - (7 7.6.) Grey Wooded solodized-solonetz clay loam (5. W. 9-110-19 W.5)

Ah 6.9 5.28 .462 11 13 55 14 18

Ae 3 6.6 0.48 .047 10 19 67 10 4

Bt 10 7.1 0.65 .075 9 3 36 IS 46

C at 14 inches
below surface 7.6 0.76 10 33 30 27

Profile #4 - solonetzic Meadow silty clay - clay (N.W. 33-114-3 W.6)

Ah 3 6.6 16.02 1.561 10

B 10 7.7 1.53 0.201 8 10 44 38 8

B-C 12 7.6 0.57 0.044 13 11 51 38

Csa at 25 inches
below surface 7.5 0.60 9 50 30 11



TABLE Vll

Total cation exchonge capacity by determination and by summotion, exchongeable cations, per cent bose soturation,
and exchangeable sodium plus magnesium to calcium plus hydrogen ratio for some representative

soil profiles.

Total exchange capaci ty
m.e ./100 gms.

Base No + Mg
Thickness, Deter. Sum. sat. Co + H

Horizon in inches m.e./l00 gms. m.e ./100 gms. Co Mg K No H % ratio

Profile #1 - (5.7.2.) Degraded Black loam (N.W. 10-106-15 W.5)

Ah 4 36.1 41.1 27.5 7.8 0.8 0.0 5.0 88 0.2

Ae 6 7.2 8.8 4.5 1.9 0.3 0.3 1.8 80 0.3

B 13 12.6 24.0 18.0 5.3 0.3 0.3 0.1 100 0.3

C at 23 inches
below surface

W
-.0

Profile #2 - (7.2.6.) Grey Wooded solodized-solonetz clay loam - clay (N .E. 7-109-15 W.5)

Ah 37.4 44.2 31.5 8.0 0.5 0.0 4.2 90 0.2

Ae 3 3.8 5.3 2.8 0.8 0.3 0.0 1.4 74 0.2

A-B 2 15.5 22.2 8.8 9.8 0.3 1.0 2.3 90 1.0

Bt 9 20.6 23.4 11.0 7.8 0.3 2.3 2.0 90 0.8

C at 15 inches
below surface

Profi Ie #3 - (7.7 6. ) Grey Wooded solodized-solonetz c lay loam (5. W. 9-110-19 W .5)

Ah 33.6 39.3 27.5 10.0 1.5 0.0 0.3 99 0.4

Ae 3 5.3 8.0 3.0 3.5 0.3 0.5 0.7 91 1.1

Bt 10 33.4 30.4 14.5 15.0 0.3 0.3 0.3 99 1.1

C at 14 inches
below surface



TABLE Vl11

Water saluble and ammonium chloride soluble salts, calcium carbonate equivalent and exchongeoble
sodium percentoge of some representotive soil profiles.

m .e ./1 iter CaC03 Exch.
Th ickness, Conductivity ++ equiv. No

Horizon in inches mmhos/cm. HC03- 504 =
* CI- Co MgH No. % %

Profile #1 - (7.2.6.) Grey Wooded solodized-solonetz (N.E. 7-109-15 W.5)

Ah 1.1 8A 11.9 5.0 9A 5.1 1.5

Ae 3 0.3 1.3 2.8 0.3 1.2

A-B 2 0.3 1.0 31.0 0.8 1.5 1.5 3.2 3.8

Bt 9 0.5 1.6 35.0 0.5 1.5 1.5 4.5 0.0 4.0

C at 15 inches
below surfoce 4.0 1.5 393+ 1.3 27.0 7.1 23.5 9.7 6.7

Profile #2 - (7.7.6) Grey Wooded solodized solonetz (5. W. 9-110-19 W.5)

Ah 1.0 7.1 12.3 0.9 2.3 12.4 1.1
~0

Ae 3 0.3 2.2 36.0 0.8 1.9 1.0 2.7

Bt 10 0.8 2.3 20.0 1.1 1.6 2A 7.0 0.1 6.0

C at 14 inches
below surface 5.0 1.4 101+ 3.0 18.1 19.3 36.5 11.8 10.5

Profile '3 - (5.7.2.) Degraded Black (N. W. 10-106-15 W.5)

Ah 4 0.7 5.7 lOA 0.6 5.9 1.4 0.6

Ae 6 0.1 0.8 28 A OA 2.2 0 0.3

B 13 2.6 1.6 180 · 0.8 29.5 10.0 2.2

C ot 23 inches
below surface 2.0 2.3 48.3 0.8 lOA 15.5 3.2 14.7

Profile #4 - solonetzic Meadow (N.W. 33-114-3 W.6)

Ah 3 2.0 12.5 33.3 1.6 6.0 1.0 21.2 Tr. 13.1

B 10 5.3 3.9 35.5 1.7 7.5 22.7 45.5 OA 14.2

B-C 12 9.5 1.3 284 + 3.2 27.0 44.8 75.0 0.0 14.7

Csa at 25 inches
below surface 9.0 1.1 427+ 3.3 21.4 55.7 71.0 0.9 13.5



TABLE VIII Continued

Woter soluble ond ommonium chloride soluble solts, colcium carbonate equivolent ond exchongeoble
sodium percentage of some representative soil profiles

m.e ./Iiter CaC.03 Exch.
Thickness, Conductivity equlv. Na

Hari zon in inches mmhos/cm. HC03- 504 = * CI- Ca++ MgH Na + % %

Prafile #5 - saline Meadow

Ah 7 2.6 2.0 54.1 1.1 20.0 16.4 5.7 Tr.

B 15 3.7 0.6 1000 + 0.6 25.3 31.8 4.2 0.0

C at 22 inches
below surface 3.9 0.6 717+ 0.2 25.8 33.1 5.3 Tr.

Profile #6 - saline Meadaw

~° 3 1.6 0.7 31.7 0.9 12.1 7.8 2.2 0.2 1.1

Ah 5 3.0 0.4 77.5 0.7 23.3 20.3 3.0 0.1 1.1

B 15 3.2 0.7 218+ 27.0 23.8 4.0 Tr. 1.1

D at 23 inches
below surface 3.3 1.1 115+ 0.8 25.0 22.5 3.2 1.43 1.1

Profile #7 - saline Meadow (N.W. 12-114-4 W.6)

Ah 4 1.7 5.3 33.2 1.0 7.3 7.6 8.3 0.1 3.2

B 8 2.8 1.6 38.5 0.6 9.0 15.8 14.5 1.3 4.6

CI 10 5.0 1.6 160+ 0.8 22.7 35.1 23.5 4.1 4.8

C2 at 22 inches
below surface 5.0 1.1 207+ 0.3 24.6 32.0 28.0 4.6 5.2

Tr. - Trace.
*504= determined on ammonium chloride extract.
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APPENDIX

SURFICIAL GEOLOGY

by

L.A. Bayrock

Bedrock Geology and Preglacial Topography

The bedrock of the area is made up essenti all y of horizontal I y-bedded Cretaceous
strata-shales, sandy shales and sandstones. Upper Devonian limestones, dolomites,
shales and evaporites form the bedrock of the extreme eastern portion of the Fort
Vermilion lowland (map sheet 84-J). Cretaceous rocks are poorly consolidated and
bentonitic in character; consequentl y slumping is common on steep slopes. The
Devonian Iimestones and dolomites are resistant to erosion and create chutes and
rapids on the Peace River, such as Vermilion Rapids and Falls about 40 miles east
of Fort Vermil ion.

.

No detailed geological maps are available of the area, although the geology
is well known to oil companies as judged by the amount of exploration work done.

Due to the insignificant amount of bedrock removed by glacial erosion the
general topography prior to glaciation was the same as that of today. Large erosion
remnants, such as Car ibou Mountains, Mount Watt, and unnamed hi lis to the south
and southwest of Hay Lake, stand high above the surrounding lowland plains. These
erosion remnants rise abruptly from the lowlands and have a relief of 1,500 to 2,000
feet. Figure 4 gives a general physiographic outl ine of the area.
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The lowland plains form the greater part of the surface of the area. The
altitude in the lowlands ranges from about 750 feet in the east, to 1,500 feet in
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the west. The lowlands are all interconnected, or in other words the erosion remnants
are monadnocks that rise like large islands from the surrounding lowlands. The low-
land plains can be divided into two parts/ the Fort Vermi Iion lowland and the Hay
Lake lowland. The Fort Vermilion lowland is bounded by the Buffalo Head Hills in
the south and the Caribou Mountains in the north. In the west the Fort Vermilion
lowland connects wi th the Hay Lake lowland, by lowlands surrounding Mount -Natt.
To the west of the Buffalo Head Hills, the Fort Vermilion lowland forms a continua-
tion of the large and broad lowland of map sheet 84-F.

The Hay Lake lowland is bounded by the Cameron Hills in the northwest and
by unnamed hills in the south and west. To the north, the Hay Lake lowland connects
with the broad lowland south of Great Slave Lake. The Fort Vermilion lowland is
crossed by the Peace River / and the Hay Lake lowland by the Chinchaga and Hay
Rivers.

Erosion of the bedrock in pre-Pleistocene time took place under arid to semi-
arid conditions and resulted in broad pediments leading away from the erosion remnants,
as judged by present-day slopes of the lowland areas/ which, as previously stated, rise
from 750 feet in the east to 1/500 feet in the west over a distance of some 200 miles.

Glaciation and Glacial Deposits

No signs of multiple glaciation were found in the area although it is known
from other parts of Alberta that during the Pleistocene more than one glacier covered
the country. The last glacier to cover the area was of Wisconsin age / as is indicated
by the fresh topography of glacial deposits and the continuity of these deposits with
surficial deposits in other parts of Alberta that are known to be of Wisconsin age. The
last major glacier to occupy the country advanced over the region more than 31/000
years ago. This is supported by the fact that the onset of glaciation in the Smoky Lake
district, Alberta, was dated by the carbon-14 method at over 31/000 years. (Th..e
first date determined on a wood sample from Smoky Lake gave an age of 21/000 - 9QO
years (Gravenor and Ellwood, 1956), but later the same wood sample was redated at
31/000 + years - the dating was performed by Professor K. J. McCallum / University
of Saskatchewan, Saskatoon, Saskatchewan).

The glacier came from the Keewatin centre of glaciation, west of Hudson Bay,
as determined by ice-flow features presented on the Glacial Map of Canada (1958).
The thickness of the last glacier in east-central Alberta was approximately 5/000 feet
(Bayrock, 1960). As the area under consideration is about 400 miles farther north
than is east-central Alberta, it is reasonable to assume a minimum thickness of one
mile of ice during the glacial maximum in the area. The mean direction of flow of
the last glacier was to the west-southwest, as ascertained from fluting directions
(Gravenor and Ellwood, 1957).

The retreat of the glacier probably was mainly by stagnation as judged by the
absence of terminal moraines and of other ice-marginal features. Dead-ice moraine
of low to medium relief forms the surface or underlies lacustrine deposits over most
of the area, regardless of altitude. Hummocky dead-ice moraine (for definition see
Bayrock, 1958) occurs on the tops of highlands (erosion remnants) and in the lowlands,
and shows no evidence of topographic control. The theory that hummocky dead-ice
moraine was formed by stagnant ice has been substantiated by many writers (Hoppe,
1952; Gravenor and Kupsch, 1959; Bayrock, 1958).

Th.e first stage in the recession of the glacier from the area was marked by a
general loweri ng of the glacier surface to the point where the large erosion remnants
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(Mount Watt, Caribou Mountains and others) were exposed above the upper surface of
the glacier. It is doubtful whether at this stage the glacier was moving to any marked
extent, as it was surrounded by highlands and was hemmed in by rising ground of the
lowlands to the south and southwest.

The erosion remnants (nunataks) which were exposed at this early stage of glacia-
tion, were circled by nunatak lakes lying between the ice and the exposed bedrock
"islands". Some of these lakes were large enough to form beach-I ines on the nunataks.
These beach-I ines are commonly situated well over 1,000 feet above the general surface
of the surrounding lowlands. Similar beaches on nunataks have been described in south
Finland and Greenl and (Charlesworth, 1957, p .450-51) .

The lowlands slope towards the northeast, and meltwaters of the wasting glacier
could not drain freely down the general slope of the country because this route was
blocked by ice. The damned-up meltwaters consequently produced extensive and
numerous proglacial and superglacial lakes. These lakes were of the order of 10 miles
wide and could have been well over 200 miles long. The proglacial lakes were tem-
porary at anyone location, as new and lower outlets were constantly being developed
by the downslope recession of the ice. It is probable that a large number of these out-
lets were across the surface of the glacier and were subsequently destroyed by the
melting of the ice.

As a result of constant lake lowering by the development of new outlets, the
positions of shores of proglacial lakes were rapidly changing and as a rule no beaches
were formed. Ice commonly formed parts of the lake shores, and in such cases, even
if beeches were formed, they were later destroyed by the melting of the glacier.
Boulders and lenses of till found in the glacio-lacustrine deposits show that icebergs
were not uncommon in the proglacial lakes. Sometimes the amount of ice rafting
was great and thus many rocks were dropped by the icebergs that lake sediments in
poor outcrops may be confused with ti II .

Because these proglacial lakes do not have beaches, it is very difficult to map
their boundaries from aerial photographs. In addition, the lake sediments do not
conform to topography, and different parts of the same Iake boundary may cut topo-
graphic contours. In extreme cases lake deposits are present on one side of a hill
but not on the other. Finally, where the lake deposits are thin, the topography
visible on aerial photographs is that of the underlying ground moraine and not the
typical featureless plain which characterizes areas covered by thick glacio-lacus-
trine deposits.

Recent Deposits and Erosional Features

The proglacial lakes were drained as soon as the ice melted and outlets to the
northeast became available. Present-day drainage was established soon afterwards
and generally followed the preglacial lowlands and the depressions created by
glaciers. The streams of the area are still in the active downcutting stage and they
flow in deep and narrow valleys. During the course of incision unpaired terraces
and slip-off slopes were formed along most of the larger streams, and these provide
a potential source of gravel in commercial quantities.
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